ODC1 inhibits the inflammatory response and ROS-induced apoptosis in macrophages.
Macrophage activation plays a critical role in the innate immune response. Ornithine decarboxylase (ODC1) metabolizes l-ornithine to polyamines and is the rate-limiting enzyme involved in the metabolism of polyamines, which are reportedly involved in cell differentiation, proliferation, and migration. However, the function of ODC1 in immune cells and especially in macrophages, as well as its underlying molecular mechanism, remains unclear. This study revealed the potential ODC1 function and mechanism associated with the lipopolysaccharide (LPS)-, Bacillus Calmette-Guerin (BCG)-, or carbon tetrachloride (CCl4)-induced inflammatory response in macrophages. We found significant upregulation of ODC1 in macrophages following LPS simulation and ODC1-specific suppression of proinflammatory cytokine secretion from macrophages upon stimulation with LPS, BCG and CCl4, respectively, suggesting a role as a common control element of the inflammatory response. Western blotting for nuclear factor-κB and mitogen-activated protein kinases revealed significant inhibition of phosphorylation of multiple transcription factors following ODC1 overexpression in macrophages. Moreover, ODC1 inhibited reactive oxygen species-induced and caspase-dependent apoptosis highlighted by decreased caspase-3 and -9 expression following ODC1 upregulation. These findings indicated that ODC1 was involved in attenuating the inflammatory response upon stimulation of macrophages, making it a potential therapeutic target for inflammatory diseases.